The photocatalytic efficiency of the prepared Calcium aluminate (CaAl 2 O 4 ) nanoparticle was investigated against color induced by Coralene Violet 3R and Disperse Blue 2BL dyes. The CaAl 2 O 4 nanoparticle was prepared by a simple solution combustion method and the average crystallite size was determined by XRD and SEM studies. Experiments were conducted to determine the influencing parameters of dye degradation such as catalyst dosage, solution concentration and pH of dye solution. The treatment with prepared calcium aluminate (CaAl 2 O 4 ) nanoparticle was proved to be effective in removing the color of 87.94% (0.3g/100ml catalyst dose, pH 3) and 79.82% (0.6g/100ml catalyst dose, pH 7) for Coralene Violet 3R and Disperse Blue 2BL in aqueous medium at 30ppm concentration of dyes. Thus, the CaAl 2 O 4 nanoparticle was found to be more effective to degrade Coralene Violet 3R dye in presence of sunlight in a relatively short interval of time.
I. INTRODUCTION
HE textile industry effluent comprises of various recalcitrant agents such as dye, sizing agents and dying aid [1] which are used for dying process. Among the dyes used in these industries, the azo dyes represent the largest class of synthetic dyes which constitute about 50% of the annual world dye production (approximately 700,000 tons) [2] and about 10-15% of the dye stuff lost in effluents during textile dyeing process [3] .
On discharging to the environment, without proper treatment of these effluents can harm the biological life due to their toxicity, carcinogenicity, and due to high COD load [4, 5] . There are conventional, physical and biological treatment methods are being studied for the treatment of textile wastewater but still found to be ineffective. The techniques such as reverse osmosis, nano-filtration, electrolysis, ozonization, incineration, ion exchange membrane filtration, and adsorption by activated carbon are however, expensive or are not easily adaptable to the large scale [6, 7] .
Nevertheless, the nanocatalysts have been widely used in water treatment as it increases the catalytic activity at the surface due to their special characteristics of having higher surface area with shape dependent properties [8] . Recently in the field of nanotechnology, the photocatalytic degradation of organic pollutants mediated by semi-conductor nanoparticle provides an attractive alternative for the purification and treatment of colored waste water [9] . Search for economical ways to remove organic contaminants prompted the exploration of heterogeneous photocatalyst assisted oxidation methods, which shown complete mineralization of organic contaminants [7] .
There are nanoparticles which are reported to degrade the number of dyes and textile effluents are, Pouretedal et al., (2010) , reported the CeO 2 as an effective catalyst against Methylene Blue in presence of natural sunlight, prepared by precipitation method using Cerium (IV) nitrate as the starting material [10] . Abdullah et al., (2010) studied the photo degradation of Rhodamine 6G and Phenol red by synthesized Titanium dioxide (TiO 2 ) by a solution gel method under solar irradiation [11] . Metal oxide nanoparticle like calcium zincate (CaZnO 2 ), zinc oxide (ZnO), and composites of zinc oxide were also found to degrade dyes such as Coralene Dark Red 2B, Acid Orange 7, and Coralene Red F3BS respectively [6, 12, 13] .
Hence keeping in view of the advantages of photocatalytic degradation and in continuation of our investigation to identify more efficient nanoparticle for the degradation of industrial dyes, in the present work we are focused on the degradation of Coralene Violet 3R and Disperse Blue 2BL, using the prepared CaAl 2 O 4 nanoparticle [14] as a photocatalyst in the presence of sunlight. In this study, some parameters such as catalyst dosage, varying dye concentration and pH of the dye solution were systematically investigated.
II. MATERIALS AND METHODS
The commercially available water soluble azo dyes Coralene Violet 3R (λ max 480nm) and Disperse Blue 2BL (λ max 642nm) were obtained from Colortex Limited, Surat, Gujrat (Figure 1 and 2 
III. SYNTHESIS OF CALCIUM ALUMINATE NANOPARTICLE
The calcium aluminate nanoparticle was prepared by solution combustion method, using procured Calcium nitrate, Aluminium nitrate, and Acetamide (as fuel). Stoichiometric amounts of Calcium nitrate, Aluminium nitrate, and fuel Acetamide were calculated using the total oxidizing and reducing valences of the compounds which serve as numerical coefficients for stoichiometric balance. Initially Ca (NO 3 ) 2 .4H 2 O (6.49 g) and Al (NO 3 ) 3 .9H 2 O (20.63 g) were dissolved in minimum quantity of water along with Acetamide (5.90 g) in a silica crucible. The crucible was introduced into the muffle furnace which was preheated to 600 o C. The solution boils and undergoes dehydration followed by decomposition along with the release of certain amounts of gases it froths and swells forming foam which ruptures with a flame. The product formed after combustion is a voluminous and foamy CaAl 2 O 4 . The combustion product thus, obtained is crushed in a mortar to make it amorphous. Hence the total mass obtained by the synthesis of the nanoparticle is 4.34g. According to the propellant chemistry, the following reaction takes place during combustion [14] . 
IV. CHARACTERIZATION OF CALCIUM ALUMINATE
XRD analysis was carried out on fresh sample to assess the purity of the expected phases and the degree of crystallization, i.e., size, composition and crystal structure. XRD was performed by Rigaku diffractometer using Cu-K α radiation (1.5406 Å) in a θ-2θ configuration. The XRD pattern of the prepared CaAl 2 O 4 nanoparticle was as shown in fig. 3 .
According to the Debye-Scherrer's formula (D = Kλ/ (β cosθ), Where K is the Scherrer's constant, λ the X-ray wavelength, β is the peak width at half-maximum and θ is the Bragg diffraction angle), V. EXPERIMENTAL PROCEDURE The UV-VIS spectrophotometer 119 (Systronics) was used for the determination of absorbance. The λ max value of Coralene Violet 3R and Disperse Blue 2BL was found to be 480nm and 642nm respectively. The photocatalytic experiments were carried out under direct sunlight. The known concentration of dye solutions were prepared by dissolving 30mg of Coralene Violet 3R and Disperse Blue 2BL separately in 1000ml of double distilled water and investigated for its decolorization in the presence of Calcium aluminate nanoparticle at different catalyst dosages and pH levels. Initially, 10ml of 30 mg/L dye samples were tested with different catalyst dosage (from 0.01g to 0.1g) in the presence of direct sunlight. After the photocatalytic decolorization, the extent of decolorization was estimated by recording absorbance of the dye solution using UV-VIS spectrophotometer 169 in order to get the optimum catalyst dosage. The experiments were repeated at different pH levels (from 2 to 11) for the 100ml of same standard dye solutions with the optimum catalyst dose.
The percentage of degradation was determined by using the following equation,
The percentage of decolorization, D= ((A 0 -A t ) ÷ A 0 ) × 100 Where, A 0 is the initial absorbance of the dye solution A t is absorbance at time interval 't' i.e., after 120 minutes.
VI. MECHANISM OF THE PHOTOCATALYTIC DEGRADATION
The mechanism of photocatalytic activity of nanoparticle can be predicted as below.
Step-1: Under sunlight irradiation, nanoparticle molecules get excited and transfer electrons to the conduction band. (2) Step-3: Molecular oxygen, adsorbed on the surface of the photocatalysts prevents the hole-electron pair recombination process. Recombination of hole-electron pair decreases the rate of photocatalytic degradation. This radical may form hydrogen peroxide or organic peroxide in the presence of oxygen and organic molecule. 
VII. RESULTS AND DISCUSSION

A. Optimum Catalyst Dose
In order to study the effect of catalyst load, calcium aluminate dosage was varied from 0.01g to 0.1g for 30 mg/L of Coralene Violet 3R and Disperse Blue 2BL dye solutions and the results are presented in Fig. 6 . On exposure of reaction volume to sunlight after adding the catalyst, the dye color started to fade by showing the visible signs of decolorization. The highest degradation 85.52% (C. Violet 3R) and 78.82% (D. Blue 2BL) and was recorded for 0.3g/100ml and 0.6g/100ml of catalyst which was sufficient to degrade Coralene Violet 3R and Disperse Blue 2BL dye solutions within 120 minutes. 
B. Optimum pH
The photocatalytic experiments were conducted at different pH from 2 to 11 by keeping the catalyst dose constant i.e., 0.3g/100ml and 0.6g/100ml for 30 mg/L of C. Violet 3R and D. Blue 2BL dye solutions. pH of the solution was adjusted by using 0.2 N HCl/NaOH solution and the results are presented in Fig. 7 . On exposure of reaction volume to sunlight, the highest degradation 87.94% at pH 3 and 79.82% at pH 7 was recorded for C. Violet 3R and D. Blue 2BL respectively. 
C. Degradation efficiency of CaAl 2 O 4 at different dye concentrations
To study the effect of initial dye concentration on the photocatalytic efficiency of CaAl 2 O 4 nanoparticle the initial dye concentrations were varied to 60ppm, 90ppm and 120ppm and experiments were conducted at optimum catalyst dosage and pH. The highest degradation of 87.94% and 79.82% was recorded for the concentration of 30ppm Coralene navy Blue 3G and Coralene Violet 3R dye solution respectively. Results shown in fig. 8 indicate the decreased degradation efficiency with increase in the concentration of dye solutions. Compared to C.Violet 3R, percent degradation was greatly reduced for D.Blue 2BL with increase in the concentration of the dye solution. The photocatalytic degradation of Coralene Violet 3R and Disperse Blue 2BL dye were studied by using CaAl 2 O 4 nanoparticle in presence of sunlight. The results show that the maximum of 87.94% (0.3g/100ml catalyst dose) and 78.82% (0.6g/100ml catalyst dose) degradation efficiency was achieved in 120minutes. Further it was also noticed that the extent of degradation was found to depend on concentration of the CaAl 2 O 4 , pH of the dye solutions and the dye concentration (30ppm, 60ppm, 90ppm and 120ppm). Thus, based on the degradation results, it was concluded that, since the degradation was achieved in presence of sunlight, the present protocol can be adapted to the large scale industrial decoloration processes and may reduce the water pollution to a certain extent. 
